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ing upwardly from the bottom to a peripheral rim surrounding an upper 
opening. The side wall is contoured to define interior ledges (32, 34) lo- 
cated above the bottom and extending between the front and back walls. 
A planar filter element (14) having front, back and side edge regions is 
confi^red, dimensioned and positioned to subdivide the interior of the 
container into first and second chambers, with the front and back edge 
regions of the filter element secured respectively to the front and back 
walls of the container, and with side edge regions of the filter element 
secured to respective interior ledges of the container side walls. A bev- 
erage medium is stored in the first chamber. A cover (16) is joined to 
the container rim (28) to close the upper opening. The cover is yieldably 
piercable to accommodate an inflow of liquid into the first chamber for 
combination with the beverage medium to produce a beverage. The fil- 
ter element is penneable to accommodate passage of the beverage from 
the first chamber into the second chamber, and the container bottom is 
yieidably piercable to accommodate an outflow of the beverage from the 
second chamber to the exterior of the cartridge. 
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DISPOSABLE SINGLE SERVE BEVERAGE FILTER CARTRIDGE 
CROSS RF.FERENCES TO RELATED APPLICATIONS 

5 This application claims priority from U.S. Provisional Patent Application Serial 

No. 60/183,606 filed 02/18/2000 and U.S. Utility Patent Application filed on February 
13, 2001 (serial no. unknown), both of which are incorporated herein by reference in 
their entirety. 

10 

FTRT,r> OF THE INVENTION 

This invention relates to disposable single serve beverage filter cartridges. 

15 

DESCRIPTION OF THF. PRIOR ART 

A known disposable single serve beverage filter cartridge is disclosed in U.S. 
Patent Nos. 5,325,765 and 5,840,189 (Sylvan et al), dated respectively July 5, 1994 

20 and November 24, 1998. This beverage filter cartridge is comprised basically of an 
impermeable yieldably piercable cup-shaped container internally subdivided by a 
permeable cone-shaped filter into first and second chambers. A granular or powered 
dry beverage medium, e.g., roasted ground coffee, is stored in the first chamber, and 
the container is closed by an impermeable yieldably piercable lid. 

25 During a brewing cycle, the lid and container bottom are pierced, respectively, 

by tubular inlet and outlet probes. The inlet probe admits heated liquid into the first 
chamber for infusion with the beverage medium, and the resulting brewed beverage 
passes through the filter into the second chamber from which it exits via the outlet 
probe for delivery to an underlying cup. 

30 This known beverage filter cartridge has gained rapid and increasingly 

widespread acceptance, notwithstanding certain problems and disadvantages relating to 
its production and subsequent use that have persisted since its initial introduction. 

For example, expensive and mechanically complex production equipment is 
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required both to form the cone-sh^ed filter from a sheet of filter media, and to insert 
and secure the thus formed filter cone in the cartridge container. Slight deviations 
from close tolerances governing these steps can cause the filter to rupture or become 
dislodged from the container wall during the brewing cycle, resulting in contamination 

5 of the brewed beverage with beverage medium residue from the first chamber. 

Because of its cone-shaped configuration, the filter has a limited extract storage 
capacity of less than 60% of the internal volume of the cup-shaped container. The 
unoccupied volume surrounding the filter component, commonly referred to as "head 
space", is largely wasted and thus adds disadvantageously to the overall size of the 

10 beverage filter cartridge. The additional head space also increases the likelihood of 
residual oxygen being left in the container, thus adversely affecting product shelf life. 
The cone-shaped configuration of the filter also limits the area available for lid 
puncture and inflow of liquid for infiision with the beverage medium. 

Also, the side wall of the cup-shaped container is relatively pliable and thus 

15 prone to buckling as the brewer probes puncture the container bottom and lid at the 
onset of the brewing cycle. This can adversely affect the puncturing process, resulting 
in leakage around the probes. 

What is needed, therefore, is an improved beverage filter cartridge which 
obviates or at least significantly minimizes the above-noted problems and 

20 disadvantages. 

SUMMARY OP THE INVENTION 

25 In accordance with the present invention, a beverage filter cartridge includes an 

outer container having a bottom with front, back and side walls extending upwardly to 
a peripheral rim surrounding an upper opening. The side walls are suitably contoured 
to minimize headspace, increase rigidity, and to define interior filter-supporting ledges 
located above the bottom and extending between the front and back walls. A planar 

30 filter element subdivides the interior of the container into first and second chambers, 
with the first chamber having a volumetric storage capacity of at least about 80% of the 
total internal volume of the outer container. Front and back edge regions of the filter 
element are secured respectively to the front and back walls of the container, and edge 
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regions of the filter component are likewise secured to the interior ledges of the 
container side walls. 

A beverage medium is stored in the first chamber, and a lid is applied to the 
peripheral container rim to seal off the upper opening. 

5 The planer filter element is readily formed from a sheet of filter media, and is 

easily inserted and secured in place. The front and back container walls and the 
interior ledges of the side walls offer ample support surfeces against which edge 
regions of the filter element may be reliable secured. The contoured container side 
walls contribute advantageously to a heightened rigidity which beneficially resists 

10 buckling when the lid and container bottom are pierced at the onset of a brewing cycle. 

The relatively large volume of the first chamber as compared to the second 
chamber translates into a more efficient package, making it possible to either increase 
the amount of beverage medium for a given overall cartridge size, or conversely, for a 
given amount of beverage medium, to decrease the overall cartridge size. 

15 These and other features and advantages of the present invention will now be 

described in greater detail with reference to the accompanying drawings, wherein: 

BRIEF DESCRTFTION OF THE DRAWINGS 

20 

Figure 1 is a perspective view of a beverage fiher cartridge in accordance with 
the present invention; 

Figure 2 is a larger scale exploded perspective view of the component parts of 
the beverage filter cartridge; 
25 Figure 3 is a front elevational view of the beverage filter cartridge, the rear 

view being a mirror image of this view; 

Figure 4 is a side elevational view of the beverage filter cartridge, the opposite 
side being a mirror image of this view; 

Figure 5 is a vertical sectional view taken along line 5-5 of Figure 3; 
30 Figure 6 is a vertical sectional view taken along line 6-6 of Figure 4; 

Figure 7 is a horizontal sectional view taken along line 7-7 of Figure 6; 

Figure 8 is an enlarged sectional view taken along line 8-8 of Figure 4; and 

Figure 9 is a plan view on a reduced scale of the filter element prior to its 
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insertion in the cup-shaped container. 
DFTAILED DESCRIPTION 

5 

With reference to the drawings, a beverage filter cartridge in accordance with 

the present invention is generally depicted at 10. The cartridge components are 

illustrated separately in Figure 2, and include: an outer container 12, a planar filter 

element 14, and a lid 16. 
10 The container 10 has a bottom wall 18, a front wall 20, a back wall 22, and side 

walls 24, 26. The front, back and side walls extend upwardly from the bottom wall to 

a peripheral rira 28 surrounding an upper opening 30. 

The side walls 24, 26 are appropriately contoured to define generally V-shaped 

first ledges 32 extending between the front and back walls 20, 22, with the lower 
15 portions of the ledges 32 being spaced above the container bottom 18, and the sides 

diverging upwardly at an angle a with respect to the vertical, as shown in Figure 8. 

As shown in Figures 4 and 6, the front and back walls 20, 22 have upper 

sections "X", mtermediate sections "Y", and lower sections "Z". The intermediate 

sections Y define second ledges 34 which diverge upwardly at the same angle a to 
20 thereby provide continuations of the first ledges 32 extending across the front and back 

walls 20, 22. 

The bottom 18 is preferably contoured to provide an upwardly protruding 
centrally located boss 36. 

The container may be formed from impermeable yieldably piercable and heat 
25 scalable materials, a preferred example being polyethylene/EVOH/polystyrene supplied 
by Curwood Flexible Paclsaging of Oshkosh, Wisconsin, USA. 

The filter element 14 may be cut or blanked from any suitably pliable and 
permeable sheet material, a preferred example being cellulose polypropylene supplied 
by J. P. Crompton, Ltd. of Bury, Laucashine, England.. 
30 As shown in Figure 9, the filter element has fi:ont, back and side edge regions 

14a, 14b and 14c. The filter element is configured, dimensioned and operatively 
positioned to subcUvide the interior of the container into first and second chambers Cj, 
Cj, with the volume of the first chamber C, comprising at least about 80% of the 
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internal volume of the container 12. When thus positioned, it will be understood that 
the side edge regions 14c of the filter element are secured as by heat sealing to the first 
ledges 32 of the side walls 24, 26, and the front and back edge regions 14a, 14b are 
similarly secured to the second ledges 34 of the front and back walls 20, 22. 

5 Preferably, the bottom of the filter element is also secured as by heat sealing as at 37 to 
the upwardly protruding boss 36. 

A beverage extract 38 (shown only in Figures 6 and 8) is received through the 
upper opening 30 and stored in the first chamber C,. The upper opening is then closed 
by securing the lid 16, as by heal sealing, to the peripheral container rim 28, The lid 

10 may be cut or blanked from any suitable impermeable heat scalable and yieldably 
piercable material, a preferred example being a metallic/polymer laminate supplied by 
Heat Seal-Winpak, Ltd. of Montreal, Canada. 

At the onset of a brewing cycle, as shown in Figure 6, the lid 16 and container 
bottom 18 are pierced, respectively, by tubular inlet and outlet probes 40, 42. The 

15 inlet probe admits heated liquid into the first chamber for infiision with the 
beverage medium 38, The resulting brewed beverage passes through the filter element 
14 into the second chamber from which it exits via the outlet probe 42. 

In light of the foregoing, it will now be appreciated by those skilled in the art 
that the present invention offers a number of significant advantages over the known 

20 beverage filter cartridge described previously. For example, the planar filter element 
14 lends itself to being readily blanked from sheet material and easily configured, 
inserted and secured in place in the container 12. The container ledges 32 and 34 
provide relatively wide and readily accessible surfaces onto which edge regions of the 
filter element can be securely heat sealed. The large volume of the extract storage 

25 chamber Cj maximizes efficient utilization of the container interior. The contoured 
side walls 24 , 26 lend rigidity to the overall structure and in so doing, resist buckling 
as the lid and container bottom are pierced by inlet and outlet probes. 

The cartridge container is designed to maintain a controlled atmosphere of Nj, 
CO2 or other gas introduced during the manufiacturing process. Once sealed, the 

30 container will withstand an induced vacuum of at least 22"Hg for a prescribed period 
and will remain serviceable and protect the beverage medium contained in the storage 
chamber Cj. 
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Although the outer container and lid have been described as being formed from 
impermeable materials, it will be understood by those skilled in the art that, 
alternatively, permeable materials may be employed for one or both of these 
components. Where permeable materials are employed, the completed cartridges will 

5 preferably be subsequently enclosed, either individually or in batches, with 
impermeable wrappings. Materials for such wrappings are well known, and include 
for ejsample EVOH films, aluminum foil, etc. 

Although the present invention had been shown and described with respect to a 
preferred embodiment, various changes and modifications that are obvious to a person 

10 skilled in the art to which the invention pertains, even if not shown or specifically 
described herein, are deemed to lie within the spirit and scope of the present invention, 
Any numbering of the elements of the following claims is merely for convenience and 
is not intended to suggest that the ordering of the elements of the claims has particular 
significance other than as otherwise expressed by the language of the claims. 

15 What is claimed is: 
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1 LA beverage filter cartridge comprising : 

2 an outer container having a bottom and front, back and side walls extending 

3 upwardly from said bottom to a peripheral rim surrounding an upper opening, said side 

4 walls being contoured to define interior ledges located above said bottom and extending 

5 between said front and back walls; 

6 a planar filter element having front, back and side edge regions, said filter 

7 element being configured, dimensioned and positioned to subdivide the interior of said 

8 container into first and second chambers, with said front and back edge regions secured 

9 respectively to said front and back walls, and with said side edge regions secured to 

10 respective interior ledges of said side walls; 

1 1 a beverage medium stored in said first chamber; and 

12 a cover joined to said rim and closing said upper opening, said cover being 

13 yieldably piercable to accommodate an inflow of liquid into said first chamber for 

14 combination with the beverage medium to produce a beverage, said filter element being 

15 permeable to accommodate a flow of said beverage from said first chamber into said 

16 second chamber, and said bottom being yieldably piercable to accommodate an outflow 

17 of said beverage from said second chamber to the exterior of said cartridge. 

1 2. The beverage filter cartridge of claim 1 wherein said interior ledges are 

2 generally V-shaped. 

1 3. The beverage filter cartridge of claims 1 or 2 wherein said front and 

2 back walls have upper sections extending downwardly from said peripheral rim to 

3 intermediate sections, and lower sections extending downwardly from said intermediate 

4 sections to said bottom. 

1 4. The beverage filter cartridge of claim 3 wherein said intermediate 

2 sections define second ledges joining said upper and lower sections. 

1 5. The beverage filter cartridge of claim 4 wherein said second ledges taper 

2 inwardly from said upper sections to said lower sections. 

1 6. The beverage filter cartridge of claim 3 wherein the front and back edge 

2 regions of said filter element are joined respectively to the intermediate sections of said 

3 front and back walls . 

1 7. The beverage filter cartridge of claim 1 fiarther comprising a central 
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2 boss on said bottom, said boss projecting into the interior of said container and into 

3 contact with said filter element. 

1 8. The beverage filter cartridge of claim 1 wherein the volume of said first 

2 chamber is at least about 80% of the volume of said container. 

1 9. The beverage filter cartridge of claim 1 wherein said outer container is 

2 impermeable. 

1 10. The beverage filter cartridge of claim I or 9 wherein said lid is 

2 impermeable. 

1 11, A beverage filter cartridge comprising: 

2 an outer container having a bottom and front, back and side walls extending 

3 upwardly from said bottom to a peripheral rim surrounding an upper opening, said side 

4 walls being contoured to define interior first ledges located above said bottom and 

5 extending between said front and back walls, said first ledges being generally V-shaped 

6 and having sides diverging upwardly at an angle a , said front and back walls having 

7 upper sections extending downwardly from said peripheral rim to intermediate 

8 sections, and lower sections extending downwardly from said intermediate sections to 

9 said bottom, said intermediate sections diverging upwardly at said angle a to define 

10 second ledges; 

11 a planar filter element having front, back and side edge regions, said filter 

12 element being configured, dimensioned and positioned to subdivide the interior of said 

13 container into first and second chambers, with said firont and back edge regions secured 

14 respectively to said second ledges, and with said side edge regions secured to 

15 respective first ledges of said side walls; 

16 a beverage medium stored in said first chamber; and 

17 a cover joined to said rim and closing said upper opening, said cover being 

18 yieldably piercable to accommodate an inflow of liquid into said first chamber for 

19 combination with the beverage medium to produce a beverage, said filter element being 

20 permeable to accommodate a flow of said beverage from said first chamber into said 

21 second chamber, and said bottom being yieldably piercable to accommodate an outflow 

22 of said beverage from said second chamber to the exterior of said cartridge. 

1 12. A beverage filter cartridge comprising: 
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2 an outer container having a bottom and front, back and side walls extending 

3 upwardly from said bottom to a peripheral rim surrounding an upper opening, said side 

4 walls being contoured to define interior ledges located above said bottom and extending 

5 between said front and back walls; 

6 a planar filter element having front, back and side edge regions, said filter 

7 element being configured, dimensioned and positioned to subdivide the interior of said 

8 container into first and second chambers, the volume of said first chamber being at 

9 least about 80% of the volume of said container, the front and back edge regions of 

10 said fiher element being secured respectively to said front and back walls, and the side 

1 1 edge regions of said filter element being secured to respective interior ledges of said 

12 side walls; 

13 a beverage medium stored in said first chamber; and 

14 a cover joined to said rim and closing said upper opening, said cover being 

15 yieldably piercable to accommodate an inflow of liquid into said first chamber for 

16 combination with the beverage medium to produce a beverage, said filter element being 

17 permeable to accommodate a flow of said beverage from said first chamber into said 

18 second chamber, and said bottom being yieldably piercable to accommodate an outflow 

19 of said beverage from said second chamber to the exterior of said cartridge. 

1 13. A beverage filter cartridge comprising: 

2 an outer container having a bottom and flront, back and side walls extending 

3 upwardly firom said bottom to a peripheral rim surrounding an upper opening, said side 

4 walls being contoured to define interior ledges located above said bottom and extending 

5 between said front and back walls, said bottom having a central boss projecting 

6 upwardly into the interior of said container; 

7 a planar filter element having front, back and side edge regions, said filter 

8 element having a generally V-shaped configuration and being positioned to subdivide 

9 the interior of said container into first and second chambers, with said front and back 

10 edge regions secured respectively to said front and back walls, and with said side edge 

11 regions secured to respective interior ledges of said side walls, and with a bottom 

12 portion of said filter element secured to said boss; 

13 a beverage medium stored in said first chamber; and 

14 a cover joined to said rim and closing said upper opening, said cover being 

15 yieldably piercable to accommodate an inflow of liquid into said fibrst chamber for 
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16 combination with the beverage medium to produce a beverage, said filter element being 

17 permeable to accommodate a flow of said beverage from said first chamber into said 

18 second chamber, and said bottom being yieldably piercable to accommodate an outflow 

19 of said beverage from said second chamber to the exterior of said cartridge. 



wo 01/60219 



2/3 



PCr/USOl/40123 




wo 01/60219 



3/3 



PCT/USOl/40123 




INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A47J31/06 B65D81/00 



PCT/US 01/40123 



Aceoraing 1o Inlsmational Patent Ctassilicaiion (IPC) or li> both nalional clasi^Hc alion and IPC 
lELDS SEARCHED ^ 



,„„ u,., u^u.„=,„=u«,, ™rched (classilicaliw 

IPC 7 A47J B65D 



Documenialion searched oii 



Eieclronio dala base consuilad during lha inlernaiinii.i 

WPI Data, EPO-Internal , PAJ 



I iiiai such doeumenls are included in ihe lieios searched 



i>l ikil.i base ana wtiere practical, searr^ terms used) 



C. DOCUMENTS CDNSIPERED TO BE RELEVANT 



Category ° Citation of document, with tidicatlon. v 



01 itiu relevant passages 



US 5 840 189 A (SYLAN ET AL) 

24 November 1998 (1998-11-24) 

cited in the application 

column 2, line 66 -column 4, line 26; 

figures 1,2,4,5 

US 4 550 024 A (LE GRANSE) 

29 October 1985 (1985-10-29) 

column 3, line 57 -column 4, line 15; 

figures 

FR 2 118 368 A (HOBLIK ET BOUNHOL) 

28 July 1972 (1972-07-28) 

page 2, line 18 -page 3, line 30; figure 



1,3-6, 
8-10,12 



1,3-6, 
8-10,12 



1-4,6, 
8-13 



ID 



Patent lamily rrembers are listed in annex. 



cited 10 understand ttte principle or theory utjderiying the 

^cannc^ t?e considered ncvei or cannot be considered lO 

documeril ot particular relevance; the claimed invention 
cannol be considefed to a 



re other such docu- 



document published prior lo 



■&' documeni member c 



ie same patent lamily 



27 July 2001 



European Patent Office, P.B, 5813 Palentia 
NL - 2280 HV Ri|swi|k 
Tel. (+31-701 340-2040. Tx. 31 651 epo nl, 
Fax: (t3 1-70) 340-3016 



Date ot mailing ol tlie 

07/08/2001 



Fwm P0T;isa/210 (aacondsheei.ijuiy 199£) 



page 1 of 2 



1 



INTERNATIONAL SEARCH REPORT 

PCT/US 01/40123 


C.(Continuatlon) CXICUMEMTS CONSIDERED TO SE RELEVANT 


Category ° 


Ciialion of ctocumenl, with Indicalion.where approprisile, of me relevanl passages 


Retevant to claini No. 


A 


DE 86 09 418 U (DOUWE EGBERTS) 
28 May 1986 (1986-05-28) 
abstract; claims; figures 


2,11,13 



Fofin F=CT/ISAaiO (continuation ol woond stwel) (Juty 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 


Ir national Application No 

PCT/US 01/40123 


Patent document 
cited In search report 


Publication 
dale 


Patent family 
member(s) 


Publication 
date 



US 5840189 A 24-11-1998 US 5325765 A 05-07-1994 



US 4550024 


A 


29-10-1985 


NL 


8300213 A 


16-08-1984 








AT 


25369 T 


15-02-1987 








CA 


1219139 A 


. 17-03-1987 








DE 


3462324 D 


12-03-1987 








DK 


23584 A,B, 


21-07-1984 








EP 


0114717 A 


01-08-1984 








ES 


277007 U 


01-08-1984 



FR 2118368 A 28-07-1972 NOME 



DE 8609418 


U 


28-05-1986 


AU 


583442 


B 


27- 


-04- 


-1989 








AU 


6672986 


A 


25- 


-06- 


-1987 








CA 


1271925 


A 


24- 


-07- 


-1990 








DK 


618386 


A 


21- 


-06- 


-1987 








EP 


0226260 


A 


24- 


-06- 


-1987 








NO 


865208 


A 


22- 


-06- 


-1987 



Form PCTflSA/aiO (paimi lemU/ ame«) [July 1892) 



